Paragraph 0023 of reference 2, as indicated by the 
Examiner, describes as follows: 

^'This invention is characterized by carrying out a 
friction stir welding process, which softens the surface of an 
aluminum casting material by bringing the surface into contact 
with a rapidly rotating probe. Thus, this surface is softened 
and stirred in its solid phase condition without being melted 
and then is cooled and hardened • Accordingly, this friction 
stir welding process allows the metal structure of the portion 
treated thereby to be refined, and the mechanical strength and 
the fatigue strength to be increased* As a result, the 
durability of various products composed of an aluminum casting 
material is increased. In addition, the modifying is easily 
carried out by this friction stir welding process. Also, it is 
easy to apply this surface modifying on a portion of a member. 
Further, the weight does not increase, because this surface 
modifying is carried out without any additional material," 
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(57) Abstract 

PROBLEM TO BE SOLVED: To improve fatigue strength 
and durability of a casting malertal by applying a 
frtcdon and agitation welding process bring into 
contact a tiigh speed rotating probe with the surface of 
an Al casting material and softening it witti frtctfon heat 

SOLUTION: The blow-mentioned process Is applied to 
the part necessitating modification on the surface of 
the Al casing material 1. particuiarty a comer part and 
mgged part easily generating stress ooncentratioa The 
probe 11 is further pressed and inserted into the casing 
material 1 whiie bringing Into contact the probe 11 of 
the high speed rotating friction and agitation welding 
equpment with the surfece of the casting material 1 and 
soflening and piastlcizing the part When the end 
surface 10a of a supporting body 10 is abutted to the 
surface of the casting materia! 1, the probe 11 is 
transferred over the range necessitatng surface 
modification under this state. By this way. the surface 
of the casting material 1 is successively softened 
agitated, cooled and solidified in the part coming into 
contact with the probe 11 and its periphery. At the same 
time, the cooled and solidified surface fs mbbed with 



the end surface 10a of the supporting body, and the 
surface is smoothed. 
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